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Abstract

Ultara violet ray air cleaner to use as the sterilization and deodorization device in refrigerator
was designed and made of UV lamp and carbon block as the main components. The intensity of
the lamp was 2.38 mW/cm?® and reflector was installed to increase the radation. After running the
device for 12 hours, 80% of the population of airborn bacteria was sterilized both at 48 and 480
liter refrigerator chambers. Ozone production caused by UV-ray reached 0.082 ppm at holding section
within a few second when the device was operated at 25C and it showed 0.06 pm at 3T . Deodorization
effect was 2.5 times greater than that of a device made of electrical arc principle at 25C . New device
2 times more effectivly decreased trimethylamine and methyl mercaptan content applied as odor indica-
tor substance in chamber at 3C than electrical arc type.
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Fig. 1. The structure of the UV-ray air cleaner of refri-
gerator
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Fig. 2. The intensity of ultraviolet ray at various dista-
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Fig. 3. The intensity of ultraviolet ray at various vol-
tage
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Fig. 4. Ozone production of UV-ray air cleaner at va-
rious temperature

§00
400 3

H

&

% 300

£

5

2200

=

°

£ 100

" \\¢-
° T . T T

[} 1 2 3 " s

Time {min)

Fig. 5. Comparision of deodorization between UV-ray
air cleaner and ozone dodorizer for trimethylamine in
room temprature
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Fig. 6. Comparision of deodorization between UV-ray
air cleaner and ozone deodorizer for trimethylamine
in the cold temperature
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Fig. 7. Comparisio.. of deodorization between UV-ray

air cleaner and ozone deodorizer for methyl mercaptan
in the cold temperature

& a0l XMETe 4
gt 2 A YIS AHE P A s A 2

FaEINE By sted AL 450=]H dA

A& A e ok haTef AArE S vl

ZApsledeh YARE 7HEE] el F5AA JA

dukel] 293 & #2100 mesh)& T35 al

petri dishE HAde]l Abaiubel] 1 petri dishe] 5

AE dof ¥ F L YAIE A
43]*““47]*3 Aaet YAkae A wiAlel HAAH

colonyF+= B4t 5, hZT-oll A= FHo 322 1247 715

73} 844%4 AFES i‘;it}. LA & R

fi>
4
bil
=)

o

A gz AN AFEIE 8137 ¢l3te] T3t
e 30T, AlGE 80%o A 330818 WA =
Absteich Z&, whA|E =& petri dish® Y37 1247
WARE 7HEAITE Al WATe] & 103(10%

/8)) ofwbgirh. o Azt abel A7) el el e B
colony = 12, Bl 342 2022 40%2] 4745 Boirch

waba] A A 7)E dAg T W Tk Bk
ohlel Wl A4l AHEEAAAE Rfdel o3

R GFEM} UST HAY 7 gk

Mg =
P

=

oELMY YB3}
24 44 7)e] Wmel ¥4 spectrum ¥4 A7 £
Fol wA® JhsAe] & ok + ek b 200V



A 37 AR B A 23 177

AAgstel A T zwste o AdddI R o2&
weke 23 A3 Fig 43 o] AF2elAE 0.08
pom, (3T )k 0.06 ppme] LAPskch
FH2Er) FeFE 2E:UAEe] LAY HE
A= AF29) 70%74A] &0 WSty wety #}
QAW T BAYF 2FEo] o3t WAL} e
357}l EAshe JAEAe] 28230 AFgutgod B
=] FH doid F S AR dg 4 AUk
A AR A 72 S ANE SA 5] Yt Aol A
Aot 248 liter) el WAL FAHFANH F2 dA
EA¢l trimethylamine £9-% FA)A HFHA) F
dAZ A7 FH e wa o) 371E FAEEY. 1
A3t Fig. 55 o] dlxzTol = F=2 Wil A
vt 3718 A 7)< 2 2% 7| (SRD-100N, A4 AAHE 7}
FAR FAAME T2y FAaE Bgen AAAA )
o} &Y 7N oF 25049 7Hgt 2HHE Bch
Al Aol 2 wAgke] 006 ppmlE 22
71 .Fwbe 0.15~02ppm Kok A HYxjuk
g3 go] £ AL & U 7 v FHH dge]
2 EH7e 2R 3o = 214l zHgo 9
8 AAEAe] s wFolel gt
g3Yo) 9] odkg w7 ¢3te] HWunt
CZ $*%HA trimethylamines] F=wWaE ZA3
71} Fig 63} o] A2xch= 93&L Poiz|z|uwt &
E37| 8} 20 o] 49 EHH S Hsich
s i e FAdReln oy TR AAUNEL F
oA 7H4 743 WAlE W methyl mercaptanel ] 3}
AXME =2HEE AR A Fig. 79} 2ok F 3% &+
2EGH7 e 27lFkdd d3td 30% HE FHEE
vehiAat 2k A3 A 7= oF 100% 7W7hy g38%
Hod oF Jufo]at w3 &0 EUrh
whepa] B Al d 3 A7l WY E5ds el
anrt olg Butohle) SH AL TP LRR
S4o] Atm ¥ 5 glek viSo] A, A Fof W
AEAe dste] &FHHo] 7stud =3 A F 9
AA el &Fgo] 7led HoR 7RIt

>
i
(=)

2 o

23 4HZ7H48 liter)#}  7FA 48 A 31(330,450 liter)
A A ¥ EHAAE JHA A VNHAIE AA,
A astget. AWz o) 24947k EE 2.38 mW/em?e)
W AESES g5l Wil ubAbgE At A}
2 Ae 2gr e &bAere 25T o4& 0.08 ppm, 3T ¢
& 0.06 ppmo| Gt B A2 E AHE-sle] Lfol e
AFFSE F7H48 liter)oll M+ 124173 7Hs ¥ 78.9%,
AL T A e 80%2 Btk A& 25T o4
27 WA &2 )6 H)sled 250, 3T oA 292
23S 2otk A JA4e F8A484 methyl mer-
captanel] th¥ =332 3T oj4] 3u} o]4tolglch

= ®

1. Bennett, F.W. and Nelson, F.E.: Action of aerosols of
certain vircidal agent on lactic streptococcus bacterio-
phase. J Dair Sci, 37(6), 840(1954)

2. Brachman, P.S., R. Ehrlich and H.F.Eichenwald: Stan-
dard sampler for assay of airborne microorganisms.
Science, 144, 1295(1964)

3. Kethley, TW. and Brench, K.: Ultraviolet lamps for
room air disinfection. Arch. Environ. Health, 25, 205
(1972)

4. Vickers, V.T.: Control for airborne contamination in
dairy processing plant. J. Dairy Sci. Technol, 21, 89
(1986)

5. Kang, Y.J. Frank, J.F.: A review of airborne contamina-
tion and its measurement in dairy processing plant.
J. Food Protection, 52, 512(1989)

6. AARERAHE | ATDREHERE. w5, pl46
(1988)

7. Seymour S. Block: Disinfection and sterilization by
ozone, In Disinfection, Sterilization and Preservation,
4th ed., Lea & Febiger, Phila., p.182(1991)

8. Seymour S. Block: Sterilization by ultraviolet irradia-
tion. In Disinfection, Sterilization and Preservation, 4th
ed., Lea & Febiger, Phila, p.553(1991)

(19934 19 4 &)



